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Low on Acid, Giant Vacuoles Attack
PAGE 235
X-linked myopathy with excessive autophagy (XMEA) is one of several diseases in which cell death occurs as autophagic
vacuoles expand such that they ultimately extrude their contents extracellularly. Ramachandran et al. show that XMEA is
caused by hypomorphic mutations of the VMA21 gene encoding the assembly chaperone of V-ATPase, the complex that
acidifies lysosomes and other organelles. The mutations partially reduce V-ATPase activity, enough to block the final low-
pH-dependent degradative phase of autophagy. This results in attempted compensatory upregulation of macroautophagy,
leading to the proliferation of giant ineffective autophagosomes and autophagic vacuolation in muscles. The findings reveal
a novel mechanism of disease caused by defective autophagy.
Pathogen Protein Gets a Ride with Ubiquitin
PAGE 283
Many bacterial pathogens utilize type III secretion systems to deliver bacterial effector
proteins into host cells. Patel et al. now report that the phosphoinositide phosphatase
SopB, a Salmonella typhimurium effector, supports the pathogen’s successful infection
by taking advantage of ubiquitin to extend its activity to two distinct subcellular locales.
Nonubiquitinated SopB localizes to the plasma membrane to modulate the internalization
of the bacterium, whereas ubiquitinated SopB is targeted to the phagosome to regulate
the intracellular bacterial replication. Thus, the host-mediated modification of a pathogen
effector expands its functional repertoire.
Replication Rescue Plan for DNA Breaks
PAGE 247
The integrity of replicating chromosomes is essential to prevent genome instability and cancer. Doksani et al. investigated the
S phase response to DNA double-strand breaks (DSBs). They show that DSB formation activates silent origins of replication
and uncouples the two forks of the same replicon. Moreover, the stability of the replication forks encountering a broken
template depends on the Mre11 and Tel1/ATM proteins whose functions prevent cancer predisposition. These findings
have implications for those genome instability syndromes that accumulate DNA breaks during S phase and for the cellular
response to telomere shortening.
Dimethylation Sets the Stage for Deacetylation
PAGE 259
Transcription by RNA polymerase II leads to characteristic histone methylations at active genes. Set1 methylates H3K4, with
trimethylation strongest at promoters and dimethylation peaking slightly further downstream. H3K4me3 is linked to increased
histone acetylation and remodeling of nucleosomes tomake promotersmore accessible for transcription. Kim et al. now show
that H3K4me2 recruits the Set3 HDAC complex to reduce histone acetylation levels in 50 transcribed regions. Thus, the meth-
ylation state of H3K4 generated by Set1 presents two functionally distinct zones of chromatin at the 50 ends of genes, with
trimethylation promoting histone acetylation at the promoters and dimethylation promoting deacetylation just downstream.
A PARtner for MMP1 in Blood Clotting
PAGE 332
Platelet-dependent arterial thrombosis in heart disease and stroke remains the leading cause
of death in western nations. In this issue, Trivedi et al. uncover a blood clotting mechanism that
is driven by matrix metalloprotease-1 (MMP-1) on the platelet surface. They show that MMP-1
activates protease-activated receptor-1 (PAR1) in an autocrine manner after platelets are
exposed to collagen from the blood vessel wall. The finding that PAR1 is involved in collagen-initi-
ated platelet activation and arterial thrombosis independently of thrombin predicts that inhibition
of this MMP1-PAR1 pathway may provide an effective therapeutic strategy beyond existing an-
tithrombotic regimens.
miR-aculous Stress Relief
PAGE 273
Although microRNAs are known to be important regulators of gene expression, animals lacking a particular microRNA often
appear to be completely normal. Some have theorized that microRNAs confer robustness to gene expression by stabilizing
gene regulatory networks. Now, Li et al. provide experimental evidence for this proposed mechanism. They demonstrate
that flies lacking a microRNA called miR-7 exhibit abnormalities only when faced with environmental perturbation, such as
temperature fluctuation, during their development. These results suggest that expression changes in other microRNAs, often
correlated with human disease, may bolster or break the homeostatic gene regulatory potential of diseased cells.Cell 137, April 17, 2009 ª2009 Elsevier Inc. 183
Smurfs Get Mixed Up with PCP
PAGE 295
Planar cell polarity (PCP) signaling in vertebrates regulates alignment of epithelial cells and closure of the neural tube through
convergence and extension movements (CE). Noncanonical Wnts are secreted morphogens that regulate PCP. Narimatsu
et al. now show that Smurf E3 ubiquitin ligases control PCP and CE. Smurfs engage in a complex with the Wnt signaling
mediator Dishevelled and the polarity protein Par6. This in turn targets the core PCP component Prickle1 for ubiquitin-
mediated degradation, thereby establishing planar asymmetry in Prickle1 localization. The results provide a mechanistic
link between noncanonical Wnt signalling and PCP/CE.
It’s a Drag Making Dendrites
PAGE 344
Every cell type has a distinct three-dimensional architecture suited to its function. In this issue,
Heiman et al. investigate how the shapes of sensory neurons and glia arise. Using time-lapse
imaging in C. elegans, they show that sensory dendrites form by the stationary anchoring of
a neuronal projection as the cell body migrates away. They identify two proteins required for
dendritic anchoring and show that they resemble matrix-forming proteins of the vertebrate
inner ear. Their study reveals how a neuron can ‘‘drop anchor’’ to get its shape, and suggests
that our sense of hearing may have evolved from such an anchor.
Erasing (Epigenetic) Memory with LSD1
PAGE 308
Histone modifications, as part of the epigenetic memory, are maintained through cell division,
but erased by reprogramming in the germline between generations. Katz et al. now provide the
first direct evidence for a reprogramming mechanism: disruption of the histone demethylase
LSD1/KDM1 in C. elegans results in progressive sterility across generations. They find that methylation accumulates over
several generations, providing evidence that this histone mark can be stably passed on during cell division, but needs to
be erased by LSD/KDM1 in the germline.
Sweetening the Deal for Commensal Bacteria
PAGE 321
Glycosylation is a common posttranslational protein modification in eukaryotes, but comparatively few bacterial proteins are
known to be glycosylated. Of the described bacterial glycoproteins, many are subunits of polymeric cell surface structures.
Fletcher et al. now show that the Bacteroides spp., abundant Gram-negative bacteria of the human intestine, have
a conserved, general O-glycosylation system affecting numerous proteins. The work identifies key sequence requirements
for glycosylation and extends the range of glycosylation substrates beyond surface proteins. The authors also find that protein
glycosylation is necessary for normal growth of at least one species and provides it with a competitive advantage for
colonizing the mammalian intestine.
Heterochromatic Night Goggles
PAGE 356
In the nuclei of eukaryotes, transcriptionally active euchromatin is located at the center of the
nucleus and is surrounded by transcriptionally inactive heterochromatin. Solovei et al. now reveal
that this typical pattern of nuclear architecture is inverted in the retinal rod cells of nocturnal
mammals. The authors provide evidence that the resulting mass of central heterochromatin is
highly refractive, transforming these nuclei intomicrolenses. These findings suggest that the inver-
sion of nuclear architecture might serve to maximize light transmission to photoreceptors in low-
light conditions.
Prospecting for HSC Renewal Factors
PAGE 369
Despite its biological relevance in tissue homeostasis and cancer, the molecular bases of hematopoietic stem cell (HSC) self-
renewal have proven difficult to unravel. Here, Deneault et al. designed a nuclear factor overexpression screen, which
revealed ten factors that enhance HSC activity, considerably extending the number of potential HSC self-renewal regulators.
Interestingly, the authors find that signal integration from the microenvironment also plays a role, as multiple factors display
non-cell-autonomous behavior.Cell 137, April 17, 2009 ª2009 Elsevier Inc. 185
